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Two trials of external quality assessment were performed in 2015, with 13 test items grouped 
into four test categories. The first trial materials were sent on May 19, 2015 and the second 
trial was performed on November 9, 2015 with 13 items including tumor markers, thyroid 
hormones, cardiac marker troponin (troponin T or troponin I), and procalcitonin (PCT) 
as biomarkers by immunoassay methods. The bone marker, carboxy-terminal collagen 
crosslinks (CTX) was replaced by procalcitonin since 2014, because a limited number 
of institutions performed assays with CTX. External quality surveys of 13 immunoassay 
test items with 16 control materials were conducted, as scheduled. In total, 13 control 
materials were used, which consisted of six tumor markers, namely alpha-fetoprotein (AFP), 
carcinoembryonic antigen (CEA), carcinoma antigen (CA) 125, carbohydrate antigen (CA) 
19-9, human chorionic gonadotrophin (HCG), and prostate specific antigen (PSA). In 
addition to tumor markers, 5 thyroid markers, namely thyroid hormone (T)3, T4, thyroid 
stimulating hormone (TSH), free T4, and thyroglobulin (TG) were included. Furthermore, 
troponin, as a cardiac marker, and procalcitonin, as a new biomarker, have been adopted 
since 2014. Five home-made pooled sera and 3 commercial control sera were used as 
survey materials. MAS Tri-point Liquimmune level 3 (Medical Analysis Systems Inc., 
USA) was used for thyroid hormones. Procalcitonin and troponin control materials were 
from Elecsys Precis Control Varia and Elecsys Precis Control Troponin (Roche, Germany), 
respectively. The number of laboratories participating in the external quality assessment 
for Immunoassay Subcommittee was 719 institutions in the first trial survey (response rate 
98.7%) and 730 institutions in the second survey (94.9%). The test items most frequently 
used in immunoassays were TSH (93.2%, 93.1%), free T4 (90.3%, 90.2%), and AFP (89.4%, 
89.0%), whereas recently adopted biomarkers were less frequently used: troponin I (36.6%, 
37.1%), procalcitonin (24.1%, 26.7%), and thyroglobulin (10.3%, 10.7%). The quality of the 
laboratories participating in the survey seems to be continuously improving, according to 
their peer group results.
(J Lab Med Qual Assur 2016;38:194-213)
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Table 1. Schema of external quality assessment of immunoassay subcommittee in 2015
No. of laboratories invited Participating laboratories (%) Date for procurement of sera Date of results
1st trial 719 710 (98.7) 2015. 5. 19. 2015. 7. 3.
2nd trial 730 693 (94.9) 2015. 11. 9. 2015. 12. 31.
Second trial response rate was decreased due to the laboratory consolidation policy of the centers belong to Korea Association of Health Promotion.
Table 2. List of laboratories participating in the assessment of im-
munoassay tests in 2015
Test marker
Participating laboratories
1st trial (%) 2nd trial (%)
Tumor markers 635 (89.4) 617 (89.0)
Thyroid markers 662 (93.2) 645 (93.1)
Cardiac markers
     Troponin T 78 (10.9) 87 (12.6)
     Troponin I 260 (36.6) 257 (37.1)
New biomarker
     Procalcitonin 171 (24.1) 185 (26.7)
Results received 710 (100.0) 693 (100.0)
Total no. of 
   institutions invited
719 730
Table 3. List of currently participating laboratories testing the im-
munoassay items in 2015
1st trial 2nd trial
Tumor markers
   Alpha-fetoprotein 635 (89.44) 617 (89.03)
   Carcinoembryonic antigen 554 (78.03) 527 (76.05)
   Carcinoma antigen 125 441 (62.11) 412 (59.45)
   Carbohydrate antigen 19-9 482 (67.89) 454 (65.51)
   Prostate specific antigen 543 (76.48) 513 (74.03)
   HCG 155 (21.83) 155 (22.37)
   β-HCG 7 (0.99) 7 (1.01)
Thyroid markers
   T3 571 (80.42) 550 (79.37)
   T4 133 (18.73) 124 (17.89)
   Free T4 641 (90.28) 625 (90.19)
   Thyroid stimulating hormone 662 (93.24) 645 (93.07)
   Thyroglobulin 73 (10.28) 74 (10.68)
Cardiac markers
   Troponin T 78 (10.99) 87 (12.55)
   Troponin I 260 (36.62) 257 (37.09)
New biomarker
   Procalcitonin 171 (24.08) 185 (26.70)
Results received 710 (100.00) 693 (100.00)
Total no. of institutions invited 719 730
Values are presented as number (%).
Abbreviations: HCG, human chorionic gonadotrophin; T, thyroid 
hormone.
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Table 4. Control materials used for immunoassay external quality assessment in 2015
Test marker Test item 1st trial 2nd trial












Cardiac marker Troponin T Specimen no. 7*, 8* (15-IA-7*, 8*) Specimen no. 15, 16 (15-IA-15, 16)
Troponin I
New biomarker Procalcitonin Specimen no. 5, 6 (15-IA-5, 6) Specimen no. 13, 14 (15-IA-13, 14)
Abbreviations: HCG, human chorionic gonadotrophin; T, thyroid hormone.
*Commercial sera: others were pooled sera prepared by Immunoassay Subcommittee.
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Immunoassay 분과 외부신빙도조사 결과보고(2015)
김현숙 • 김영란 • 심정은 • 대한임상검사정도관리협회 Immunoassay 분과위원회
연세대학교 의과대학 세브란스병원 진단검사의학과
2015년도 Immunoassay 분과에서는 2회에 걸쳐 각 8종씩, 총 16종의 관리물질을 1차 719기관, 2
차 730기관에 보내어 외부신빙도조사를 실시하였다. 1회와 2회째 모두 갑상선호르몬검사용 관리
물질과 심근표지자 troponin은 높은 결과치를 보이는 혈청을 수집하기 어려웠기 때문에 상품화된 
제품을 구입하여 사용하였고, 그 외의 관리물질은 자가제조하였다. 결과 회신율은 1차 98.7%와 2
차 94.9%였다. 검사결과의 분석 및 보고방법은 평균, 표준편차, 변이계수 등으로 분석하였으며, 참
여기관에서 사용하고 있는 방법과 장비에 따라 각 기기별로 분류하여 peer group 결과를 분석하였
다. 협회에 전산화가 잘 되어 있어서 우리 분과의 외부신빙도조사 결과 입력은 물론, 전체 방법과 
기기별 통계, 그리고 협회 홈페이지에서 인터넷을 이용하여 각 기관의 결과지 출력까지 할 수 있었
다. 현재 참여기관들에서 가장 많이 사용되는 면역측정법은 자동화된 화학발광면역장비들이었는
데, 이들 자동화 장비들이 대개 고유원리와 시약을 사용하고 있어서 서로 결과치가 다를 수 있다. 
따라서 정확한 결과를 위해서는 장비와 사용자에 따른 내부정도관리뿐 아니라 외부정도관리가 지
속적으로 필요한 것으로 판단되었다. 또한 지금까지와 마찬가지로 전국적인 신빙도조사사업 참여
를 통해 검사의 질을 높여 나가야 할 것으로 생각되었다.
(J Lab Med Qual Assur 2016;38:194-213)
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